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DIVISION OF FORESTRY.
FOREST AND ORNAMENTAL TREE SEED AND SEEDLINGS FOR

SALE AT THE GOVERNMENT NURSERY.
The Division of Forestry keeps constantly on hand at the Govern-

ment Nursery, seed and seedlings of the important native and introduced
trees. These are sold at prices just covering the cost of collection or
growing.

The list includes both forest and ornamental trees, such as Silk Oak,
Koa, various species of Eucalyptus, Golden and Pink Showers, Pride of
India, Poinciana, Albizzia, etc. The price of the seed varies from 10

to 50 cents per ounce. The seedlings may be had for 2% cents each,
except a few kinds which are 5 cents. Seed of the various palms is also

for sale; the price per 100 varying from $1.00 to $2.50. All seed is tested
before being sent out, which insures its being good.

All communications in regard to seed or trees should be addressed to

David Haughs, Forest Nurseryman, Box 207, Honolulu, Hawaii.

RALPH S. HOSMER,
Superintendent of Forestry,

DIVISION OF ENTOMOLOGY.
To give information about insects free of charge is one of the duties

of this Division, and Hawaiian readers are hereby invited to make in-

quiry in person and by mail. In order to be able to advise intelligently

or send the right kind of useful insects for relief, we like and sometimes
it is indispensable for us to see the insects suspected or caught in the act,

also specimens of the injury. In a tin with a hole or two, or a wooden
box specimens may be mailed by parcels post. When specimens are
not accompanied by letter always write your name and address in the
upper left-hand corner of the package. Address all communications
SUPERINTENDENT DIVISION OP ENTOMOLOGY, P. O. BOX 207,
HONOLULU, HAWAn.

EDW. M. EHRHORN,
Superintendent.
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A news article in this number shows what the College of Ha-
waii is doing to improve the production of corn in this Territory.

Interest has been renewed in the subject of the commercial
growing of coconuts in these Islands by the arrival from San
Francisco of a manufacturer, who is in quest of the raw material

for some unnamed commodity to be made from the husks of the

nuts. This visitor, Mr. Alexander Z. Rothschild, is reported

as ready to enter into negotiations with anyone here who will

undertake to grow coconuts for a factory that he will start in

Honolulu if a supply of the raw material be assured. Although,
notwithstanding that there are responsible men here who are in-

terested in coconut growing, it does not appear that anyone has
yet been able to get in practical touch with the promoter of the en-

terprise in question, still it is deemed well to reprint the newspaper
account of Mr. Rothschild's advent, which is done on another
page. Any real opportunity for starting a profitable new indus-
try in Hawaii should be heralded as widely as possible, and not be
allowed to go past unimproved. For some years the Forester has
paid no attention to contemporary literature on coconut cultiva-

tion, of which much appears in its tropical exchanges, because of
the lack of practical interest in the commercial possibilities of the
product which has prevailed here. Should, however, the culture
be taken up in these Islands upon a businesslike scale, this maga-
zine will be prepared to draw from the experience of other coun-
tries with coconut growing, for the benefit of those engaging in

the local industry.

Two interesting articles appear in this number under the au-
thorship of Professor Illingworth, of the College of Hawaii. One
describes the fruit flies of Fiji, showing how very important it is

to keep them out of Hawaii. The other makes the little brown
ant out as one of "our good friends/' for its services in keeping
down the pestiferous house-fly.

Very important information is presented by Mr. G. C. Munro,
manager of the Lanai ranch, in this number, relative to kiawe
beans and cactus leaves as material for ensilage. Every stock
raiser and user in the Territory is interested in this question.
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Lands that it would be difficult to put to any other profitable pur-

pose may be utilized for the production of the sources of stock

feed mentioned by Mr. Munro. Anything that will reduce the

fodder bill of Hawaii, besides increasing the land's capacity for

raising stock as ensilage of proved economy and nourishing prop-

erties is bound to do, will enhance the general prosperity of the

Islands.

All of the divisions of the Board of Agriculture and Forestry

make highly interesting reports for November. They are worthy
of careful reading and study, and may be commended for such

attention to everybody who expects to have anything to do with

legislation for the future. There is probably no country, or politi-

cal subdivision, anywhere which has a more advanced and pro-

gressive agricultural and forestry service, in proportion to finan-

cial support received, than that of the Territory of Hawaii at

the present day.

FRUIT FLIES OF FIJI.

By J. F. Illingworth, Ph.D.,

Professor of Entomology, College of Hawaii, Honolulu, T. H.

The brief study that I was able to make of the fruit flies of

Fiji convinced me of the importance of our quarantine of all

vegetable matter, etc., from that region. Since the four species

that have been bred out from fruit of those islands all belong to

the genus Dacus, we can form some idea of their destructiveness.

This destructiveness is emphasized since the melon fly (Dacus
cucurbitae) , which was discovered by Mr. Muir to be a native of

India, has proved itself such a serious pest here.

The members of this genus all have the same habit of punctur-

ing and depositing their eggs beneath the skin of the fruit. In

fruits with a thick rind, like the shaddocks, granadillas, etc., the

young maggots are often found for some time in this outer spongy
layer; but they eventually work their way in, and destroy all

parts of the pulp. As is commonly observed with the melon fly,

the maggots have the springing habit, which enables them to

escape to some distance from the fruit, before entering the soil

to pupate.

It is important to note that, besides the various fruits similarly

infested here, the Fijian species attack both pineapples and ba-

nanas. If we were so unfortunate as to let these flies get into

the Hawaiian Islands, two of our most important crops would
receive a serious set-back.
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FIJI FRUIT FLY.

Dacus passiiioriae Froggatt.

(Proc. Linn. Soc. N. S. Wales, 1911, vol. 35, p. 870.)

This species is a very general feeder, and by far the most
abundant of those coming under my observation. I was able to

breed them in myriads from shaddocks, granadillas, and guavas.

Other citrus fruits—oranges, manderines, lemons, limes, etc.— *

were but slightly infested.

Observations of particular interest were made upon the man-
ner in which the larvae avoid the attack of ants. These pre-

daceous insects congregated beneath and around each fallen

fruit, ready to pounce upon the maggots as they emerged. In

most cases the exit holes of the larvae were made on the upper
surface of the fruit, and by springing out a foot or more into

space, the maggots were able to get into the soil before the ants

reached them. Froggatt's original description follows

:

Length 9 mm. Head dull yellow ; mouth-parts and antennae
darker, terminal joint of latter large ; arista long, slender ; eyes

dark red; a lunate dark blotch above the antennae; front un-
spotted, dull brown; ocelli enclosed in an angular black blotch.

Thorax black, no yellow on shoulders, the large angular nude
area on mesopleura not reaching the dorsal edge, yellow, scutel-

lum narrow convex, dull yellow; double yellow spot forming a

blotch on hypopleura. Wings hyaline, nervures chocolate-brown.

Legs light yellow, sometimes clouded at apex of femora, tibia

and tarsi. Abdomen black, elongate, oval; in the female the

basal segment is broadly rounded, with the anal segments and
ovipositor turned down right under the basal portion; sheath of

ovipositor large, apex yellow.

Chaetotactic characters.—Head: three pairs of bristles on the

front, the first pair longest crossing each other at the tips ; the

third pair below the ocelli shorter; apex with a pair of stout

bristles on either side. Thorax: bristles on front margin short,

four on either side, with a pair on the dorsal surface above the

scutellum, the latter furnished with a pair on the hind margin.
Hab.—Fiji (W. W. Froggatt; bred from granadilla fruits);

(A. Koebele; bred from mangoes); (T. Kirk, from fruit im-

ported into New Zealand).

PTNEAPPLE FRUIT FLY. . .

Dacus (Tephritis) xanthrodes Broun.
(Trans. N. Zeal. Instit., 1904, vol. XXXVII, p. 327.)

The maggots of this species are very similar in habit and ap-

pearance to those of the Fiji fruit fly. So much so that, where
the two species were found feeding together in shaddocks, I was
unable to distinguish between them.

Capt. T. Broun, government entomologist at Auckland, states
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in his paper describing the species, that it was first discovered in

one pineapple imported from Rarotonga, on the 5th of December,

1903; and on the 14th of that month Mr. G. Harnett, his as-

sistant inspector, and he again detected it in two cases of pine-

apples from Suva. He also states that it was subsequently found
in oranges, granadillas and mammee-apples (papaias) from Tonga
and Rarotonga. He remarks that "this new pest threatens to

* become as troublesome and injurious as the Queensland fly."

Capt. Broun's technical description follows

:

Imago.—Length of body, Ay2 lines; expanse of wings, 7 l/2
lines.

Body elongate, yellow, occasionally testaceous, extremity of

abdomen blackish, head sometimes rufescent, tarsi infuscate ; on
the thorax from base to apex there is a central pale ivory-like

streak, along each side there is a similar one; these lines after

death become less conspicuous.

Head as broad as the thorax, smooth ; on its back part there are

four black outstanding setae, and between the eyes six finer

ones. Antennae normal, their terminal joint elongate and rather

darker than the others; at the tip of the preceding one arises a

very long seta, which, though stout at its base, becomes very
slender and darker towards the extremity. Eyes large, promi-
nent, their inner edges straight and moderately distant from each
other; they are finely faceted, and of a brilliant purple during
life. Thorax cylindrical or subovate, nearly twice as long as it

is broad, with two slight almost equidistant constrictions at each
side ; the surface bears numerous minute black granules ; from
each of these proceeds a fine dark hair; at the base, which is

deeply emarginate, there are two long rigid conspicuous black

setae directed horizontally backwards ; four smaller ones are

situated just before the posterior constriction, and about an equal

number along each side. Hind-body quite the length of the

thorax, its basal three segments, irrespective of the narrowed an-

terior portion of the same length and breadth, thus forming a

cylindrical figure fourth segment rather shorter and narrowed
behind, the terminal elongate and tapering towards its apex, with
very fine grey hairs ; the preceding segments are minutely sculp-

tured and bear many dark slender hairs.

Legs stout, moderately elongate with short black hairs; pos-

terior tibiae somewhat arcuate. Tarsi elongate pilose, their basal

joint rather more than half of their entire length, fifth bilobed;

claws black and rather small.

Hatteres yellow, medially slender, clavate and triangular at

the extremity.

Wings hyaline, unspotted, with pale-brown nervures corre-

sponding in structure with those of Tephritis tryoni.

Underside flavescent, not. maculate except at the apex of the

last ventral segment, which is piceous. The abdominal seg-
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ments are concave or so deeply hollowed that the sides and upper

surface appear quite
#
thin.

,
Male.—Hind-body elongate-oval, terminal segment rounded

and not prolonged; on each side of the uncovered second seg-

ment there is a small cluster of fine black setae; these do not

occur in the other sex.

This species differs from Froggatt's Tephritis psidii in being

larger, differently colored and sculptured, and without dusky
areas on the wings. From T> tryoni it is distinguished by the

greater length of the body and expanse of the wings, uniform
coloration, without fuscous or yellow marks, dissimilar clothing

and sculpture, less broadly oviform or wasp-like hind-body, and
stouter antennal setae. In T. tryoni the flanks of the sternum are

fuscous.

THE SOUTH SEA GUAVA FLY.

Dacus ( Tephritis) psidii Froggatt.

(Agri. Gaz. N. S. Wales, 1899, p. 501, pi. 2, figs. 1-2.)

Froggatt states that the larvae of this species were first found
in infested guavas condemned in a shipment from Noumea, New
Caledonia. Specimens were later taken in a shipment of grana-

dillas from Fiji. Froggatt's description follows:

This is a medium-sized species, measuring 3 lines in length and
about 5 across the expanded wings. The head light-brown, with
rich metallic purple eyes ; antennae brownish-yellow, the last joint

black, long and cylindrical, finely pubescent, the bristle stout and
long, with scattered bristles on the face and hind margin of the

head; thorax black, with a few fine bristles near the base of the

wings, a broad parallel white stripe down the center, with a pale

yellow stripe down either side, the humeri a stripe on the sides

marked with creamy white ; the scutellum large, angular, broadest

in front, so broadly margined with creamy white that the center

forms a black triangle, a pair of black bristles ornamenting the

hind margin ; legs brownish-yellowy clothed with fine hairs, tarsal

spines and claws black; the wings hyaline, very slightly clouded

at the tips; nervures blackish; the transverse cubital nervure
clouded on either side with black, giving it a thickened appear-

ance ; the apical portion of the second costal, the base of the third

costal, and the third basal cell clouded with brown ; the abdomen
black, elongate, narrow at base, pointed to extremity; the geni-

talia ochreous ; ovipositor consisting of a stout horny pointed

process, enclosed in a pale yellow sheath of a granulated structure.

Habitat—New Caledonia and Fiji.

BANANA FRUIT FLY.

Dacus curvipennis Froggatt.

(Rept. on Parasitic and Injurious Insects, Dept. of Agric. N.
S. Wales, 1909, p. 93.) Also (Farmers' Bull. No. 24, Dept. of
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Agric. N. S. Wales, 1909, p. 28.) Mr. Froggatt describes this

species as follows:

This is a handsome, dark yellow and black fruit fly, of medium
size, with hyaline wings with the costal margin clouded forming
a regular narrow band extending round the tip of the wing; a

small V-shaped blotch extends downward from the costal stripe

clouding either side of the transverse cross nervure between the

first posterior and basal cell, with the usual stripe down the inner

side of the wing. Length, 6 mm. Head yellow, eyes purplish-

black, antennae fuscous at the tips, bristles black, without black

spots on the face; thorax, with the whole of the dorsal surface,

covered with a dark shield-shaped black patch, with the center

covered with an elongate double bar of silvery white ; the shoul-

ders, sides of the body, and scutellum bright yellow, a narrow
band or short bar of the same color on the sides of the thorax

;

the scutellum somewhat elongated when viewed from behind,

more convex when viewed from above, with two bristles at the

hind margin; a few scattered bristles on the hind margin of the

head and the sides of the thorax ; legs yellow, thighs of hind legs

and tarsi darker ; abdomen elongate, with the base and two
narrow transverse black bands below, the second broadest on the

sides ; sheath and ovipositor elongated.

Habitat—Fiji. Bred in Sydney from larvae taken from ba-

nanas in shipments of fruit from Suva. Several specimens of

both sexes. Type in Agricultural Department's collection, New
South Wales.

LITTLE BROWN ANT DOING GOOD WORK
IN HAWAIL

By Prof. J. F. Illingworth, Ph.D.,

Professor of Entomology, College of Hazvaii, Honolulu, T. H.
Investigations at the College of Hawaii indicate that the little

brown ant (Pheidole megacephala) is the principal factor hold-

ing house-flies in check under our tropical conditions. It is

roughly estimated that fully 75% of the flies are destroyed. I

first called attention to the value of this ant as a destroyer of

house-flies while carrying on investigations in the Fiji Islands

during the past summer.
The remarkable scarcity of house-flies in Fiji indicated that

something was effectively destroying them. With all the open
refuse-pits which prevail there, one would naturally conclude

that these flies would multiply in hordes. In fact, if nothing

held them in check in a country with the climatic conditions of

Fiji, they would become so abundant that humans would not be

able to exist. Recognizing this fact, I suspected that some para-

site was preying upon them and began a series of experiments
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to discover it. The refuse-pits were found to be very free from
maggots, much to my surprise, and later I discovered that this

was due to the fact that the little brown ants got most of the

eggs and larvae of the flies almost as soon as they were pro-

duced. The eggs and newly-hatched maggots of the house-fly

are very small, but by very close, observation I was able to see

the ants carrying them off in myriads. I also found that the

ants even attack and destroy the full-grown maggots whenever
they appear on the surface of the manure.

In one experiment 200 newly-emerged adult flies were entirely

destroyed by the ants, which accidentally found their way into

the breeding cage. The attack was only discovered after most
of the flies had been dismembered. A few were still in the toils

with six or eight ants holding them by wings and legs while

others proceeded to cut them to pieces. All of the fragments
were finally carried away to the nests of the ants.

While this species of ant is not so abundant here as in Fiji, it

is gratifying to know that they have the same fondness for an
insect diet. House-flies being one of man's worst enemies, com-
ing from filth on to his food and spreading all sorts of contagion,

people in tropical countries are particularly fortunate in having
such a check upon their spread. Though the little brown ants

are often a nuisance by getting into things which are unpro-
tected, we must give them credit for the good work that they do
for us.

As is well known here, ants can easily be kept out of cupboards,
etc., by surrounding the legs with tapes wet in an alcoholic solu-

tion of corrosive sublimate. This treatment remains effective

for a long time unless the tapes become wet or dusted over.

THE KALO IN HAWAII (VI).

By Vaughan MacCaughey and Joseph S. Emerson.

THE CULTURAL REQUIREMENTS OF KALO.

The cultivation of kalo is limited to frostless regions. The
corm requires in most cases a full year to mature. Cold weather
during that period would be disastrous. As examples of kalos

which mature rapidly we may mention the Apuwai, the Mahahd,
and the Piko-o-wakea. In Olowalu, Maui, the strong winds often

ruin the growth of the kalo, which has to be pulled before com-
pleting its maturity. For this reason the Apuwai is preferred,

because it gives a good corm in six months. The Piko-o-wakea
can also be pulled in six months. In Ewa, Oahu, the Mahahd is

pulled in five months. In all these cases a more perfect develop-

ment would be secured by allowing a longer time for growth, but
where haste is required the time is not given. The ohd or lateral
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offspring are always wanting when the corm is pulled too soon.

The Chinese commonly pull kalo much earlier than the natives

do. As an example of a slow growing kalo we may mention the

Ha'okea, a wet-land variety which requires from 12 to 16 months
to fully develop. If left in the ground a longer time it rots and

is unfit to eat.

The climate of Hawaii has many characteristic peculiarities,

some of which, as suggested above, directly affect kalo culture.

The climate, in general, is distinctly sub-tropic. Cool trade winds

and ocean currents reduce the temperature about ten degrees

below that of any other part of the world in the same latitude.

The prevailing wind is the northeast trade, which blows on an

average 260 days in the year.

At ordinary altitudes the maximum summer temperature is

rarely above 85° F., and the minimum winter temperature never

descends below 50° F. The daily range of temperature averages

13°, seldom exceeding 20°. The average annual temperature for

Honolulu is 74°. The highest mountains (8000 to 14,000 feet)

are sometimes snowcapped. Cloudiness, rainfall, wind and hu-

midity vary according to situation in relation to the mountain
ranges and to altitude. In general there are no sudden changes

of temperature, and very slight and seasonal changes. The cli-

mate is a warm, bright monotone, without frost, "northers," thun-

derstorms, hurricanes, or cyclones. The contrast is striking be-

tween this equable condition and the bizarre vagaries of the east-

ern states' weather. "At ordinary elevations the inhabitants of

the Territory live practically in the open air the year round, since

it is almost never necessary to close windows or seek protection

against the weather, except for occasional showers."—Newell.

Considering the small area of the Territory, the variation in

rainfall is remarkable. Each island has a windward, cooler, rainy

side, where the annual rainfall may amount to 250 inches or

over ; and a leeward, warmer, arid side, where the annual rainfall

may not exceed two or three inches. These figures indicate the

extremes, however, and frequent light, local showers are typical

of the Hawaiian climate. The average relative humidity is 78%,
which is low for the tropics.

"It is popularly supposed that the islands are saturated with

moisture. This is because of the fact that at certain points, no-

tably on the windward side, the precipitation is exceeding heavy.
* * * Over one-third of the entire land surface of the islands

is arid for the greater part of the year. Taking into considera-

tion only the areas which possess a soil of agricultural value, it

may be said that one-half of all the good soils of the islands require

the artificial application of water to be of the highest value in

crop production. Much of the lands now used for grazing can

be utilized for crops if water can be had."—Newell.

Two other conditions make irrigation necessary in regions
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which do not have a high average monthly rainfall—the physical

condition of the soil, which in many places is naturally quite por-

ous; and the high slope of the farm lands, on many plantations

averaging 500 feet per mile. ''
Upland or unirrigated kalo demands at least fifty inches of rain,

distributed with fair uniformity throughout the year. Because

of this requirement kalo cannot be raised on the leeward slopes

of the islands, below 1000 feet elevation, without irrigation. On
the windward sides of the larger islands it can be grown, without

irrigation, from sea level up to 1500 feet. On many parts of the

islands above 1500 feet elevation, the growth is considerably

slower, because of the low and variable temperature. Above 4000
feet kalo raising is not practicable.

Necessarily, in order to produce heavy yields per acre, the soil

must be very rich. For wet-land cultivation the soil must be

capable of being puddled, so that it will hold without seepage the

water which is flooded over the field during the greater part of the

growing season. According to the natives, regions that are

abounding with springs* are not suitable for kalo culture, except

for the raising of certain wild or inferior varieties.

The soils of Hawaii are composed almost wholly of dis-

integrated lava rock, and are of recent geologic origin. In the

valleys and wooded regions there is a small amount of humus;
along certain shores there are lowland plains of coral origin ; but

aside from these there is no other soil but that derived from lava.

In many places one can observe with striking clearness the various

stages in the decay of the original lava-flows. As a rule the

soils are very deep, this resulting from either decomposition, in

situ, or long-continued washing from higher levels. . .

There are- three important soil-classes,—lava, tufa, and. sedi-

mentary. Under normal climatic conditions the weathering of

lava, which contains an exceptionally high percentage of iron,

produces a heavy, fertile, dark-red soil. Soils of this character

usually occur on the leeward slopes of the islands. In regions of

heavy rainfall (the windward slopes are thus), incomplete oxidar

tion of the iron compounds in the basalt gives grayish-yellozv soils.

These are usually not as fertile as the red soils, because the ex-

cessive rainfall leaches out much of the soluble plant-food.

Tufa, or tuff, has a common source with the basaltic lavas, but

differs from them decidedly in many particulars, due to its violent

ejection thru the action of steam and gases. Tufa soils are light-

red or yellowish, friable and very porous, and not especially fer-

tile. The sedimentary soils, mentioned above, sometimes contain

sufficient humus to be decidedly dark in color. These are the

typical "taro-patch" soils, and are used for taro, rice and banana
plantations.

All of these soils differ markedly from the usual mainland ag-

ricultural soils, and demand special treatment. Physically they



374

are characterized by a high percentage of exceedingly fine gran-

ules; in some places this fineness comparing with that of pre-

cipitated chalk, being an almost impalpable powder. The more
granular types are known as "shotty soils." Most of the soils

become quite sticky when wet, but readily disintegrate upon

drying.

Iron and manganese are often so abundant that the soil con-

taining them resembles a low-grade ore in composition. In gen-

eral the soils are characteristically acid, with high percentages of

iron (15%-60%), and nitrogen. The average nitrogen content

exceeds 0.3%, or six tons per acre-foot. Most of the soils are

also rich in phosphoric acid and potash, but these are not always

in available forms. The soils are, in general, exceedingly fer-

tile, due partly to the abundant store of plant-food in them, and

to the relatively short period in which they have been subjected

to leaching.

Hawaiian soils respond quickly to the application of fertilizers,

and like all other new soils improve rapidly under rational culti-

vation. Many of the soils are deficient in lime, but this is easily

supplied in the form of coral sand, an excellent form for soil

improvement. Dr. Wilcox, special agent in charge of the Fed-
eral Experiment Station in Honolulu, says: "When plowed
deeply our soils are exceedingly retentive of moisture, as evi-

denced by the fact that cotton and various other plants thrive in

a wind condition where no rain falls except once or twice per

year, and then only to the extent of one or two inches. More-
over, good crops of alfalfa and forty bushels of corn per year

have, been produced with two inches of rainfall without irriga-

tion. One of the most important points in soil cultivation, which
has been demonstrated by the sugar planters, is the great value

of deep plowing. Some of our soils are commonly plowed to a

depth of two or three feet, and are thus put in condition to hold

and store the rainfall, for the benefit of the crop. The soils are

easily kept in good tilth and great fertility by deep plowing, suit-

able crop rotation, and the application of fertilizers to replace

special elements of plant-food removed by the crops."

The desirable conditions, specified above, find their best and
most complete development, in Hawaii, in valley floors or bot-

toms. The mouths of the valleys are especially adapted to kalo

farming. There the valleys widen, giving broad stretches of

low-lying land. The kalo lands in such valleys as Manoa and
Kalihi, on Oahu, have doubtless been cultivated continuously for

a period of several hundred years. In former times the hi were

situated chiefly in the middle and upper portions of the valleys.

"The development of artesian wells on Oahu in 1879," accord-

ing to Sedgwick, "made it possible to throw open greater low-

land areas to taro culture." As a matter of fact, this land was
utilized mainly for rice. This soil is fertile mountain wash, fine

textured and very deep.
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The Hawaiian designated by the word au all places where kalo

is cultivated, and by kaha those places where kalo was not or

could not be grown, the people of such a region depending upon
another place. For example, the natives in Kona formerly

shipped pa'i-ai to the barren region extending from Kailua north-

ward to Kohala. In this region kalo could not easily be raised,

and the locality was known as Kekaha. There were, however,
excellent fishing places along the Kekaha coast, so the natives

of Kekaha bartered fish in exchange for the Kona pa'i-ai. In con-
nection with this traffic there arose the remarkable story of Ka-ai-
pa'i, a mythical shark god. This monster lived in the sea near
Kona, and any person guilty of hewa (non-fulfillment of sacred

vows ) , sailing along the Kona coast, was in great danger of hav-
ing his canoe, laden with food, overturned by the angered shark-

god, who would consume the pa'i-ai of the offender.

Kalo seems to be able to resist a certain amount of exposure to

sea breezes, for it may be seen growing unharmed in places where
sugar cane is injured by the salt wind-driven spray.

(To be continued.)

TWO GOOD ENSILAGE MATERIALS.

To the Editor of the Hawaiian Forester and Agriculturist.

Dear Sir:—It may interest some of your readers, especially

ranchers in dry sections, to know that the kiawe bean cures well

as ensilage. The seeds are softened in the process and become
readily available as food. In this way the beans can be stored

for years with no danger of deterioration from weevils eating

out the seed, and so destroying a large proportion of the food
value, as happens with dry-stored beans.

The cured bean is readily eaten by stock. The trial in this in-

stance was made with a limited amount of beans buried in a grass
ensilage pit, and, as the beans cured well and the other material

did not, it is evident that the beans would cure well alone.

The common spiny cactus also cured well in alternate layers

with grass and weeds. Perhaps too watery to cure well by itself,

its juices helped to cure the surrounding material, which in this

instance was in too dry condition for good ensilage. The cactus

slabs press out thin, and the thorns almost disappear, and it has
been found in Australia that stock eat it as they do other ensilage.

Immense quantities of this class of ensilage could be preserved
in pits on some Hawaiian ranches, at a moderate cost, during a run
of wet years, and much reduce the losses of stock in drought
seasons.

With the present prospect of profit in producing beef, anything
that will increase the carrying capacity of the land is of value.

Yours truly,

G. C. Mtjistro.

Lanai, December 12, 1913.
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DIVISION OF ANIMAL INDUSTRY.

Honolulu, November 30, 1913.

Hon. W. M. Giffard,

President, Board of Agriculture and Forestry.

Dear Sir :—Reporting on the work of the Division of Animal
Industry for the past month, I beg to say that the fourth annual
test of the dairy cattle of the City and County of Honolulu has
been finished, a detailed account of the same being submitted in

the appended report of the assistant territorial veterinarian.

From this it will be seen that while it cannot be claimed that

bovine tuberculosis has been entirely eradicated, it must be
granted that the infection has been reduced to a minimum un-

attained in any other community of similar size and composition,

and during the comparatively short period of four years. In cer-

tain sections of Europe, notably in Denmark, bovine tuberculosis

has been eradicated in a number of counties or communities by
means of the Bang method, so named after its originator, Prof.
B. Bang of the Royal Veterinary College of Copenhagen, and
which consists in the absolute segregation, on the same farm, of

healthy from tuberculous (reacting) animals, only those clinically

affected being destroyed, the apparently sound reactors being con-
tinued for dairy and breeding purposes until they develop clinical

symptoms or until the milk is proved to contain tubercle bacilli.

In the meantime the milk from the reacting animals is carefully

pasteurized, whether for human consumption as milk, butter or

cheese, or for the raising of the calves, the latter being removed
from their mothers immediately after birth. This method is ex-
ceedingly slow and very expensive as it requires the establishment

of two entirely separate dairies, as well as separate dairy attend-

ants, and can only be applied to advantage where the question is

to preserve a valuable breed or strain of dairy cattle which could
not otherwise be replaced. In some cases it has taken from 15

to 20 years to rid a large estate of the disease, the infection, in

spite of every precaution, being transmitted repeatedly from the

diseased to the healthy herd. It will therefore be seen that while
the method obviates the immediate destruction of all reactors, it

is so expensive and so uncertain as to be resorted to only in the

case of valuable animals, or families, which perhaps have been
developed only by means of careful selection and systematic

breeding through numerous generations.

The only other case available for comparison is that of the

District of Columbia, where the federal Bureau of Animal In-

dustry, in 1909, decided to investigate the prevalence of bovine
tuberculosis for the purpose of demonstrating the feasibility of
the control and, ultimately, the eradication of the disease from a
given territory. To qubte from the Year Book of the Depart-
ment of Agriculture for 1912, referring to the above mentioned
case, we read

:
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"In the first complete testing of the district cattle a total of
1701 cattle were tested, of which 321, or 18.37 per cent., were
tuberculous. A systematic retesting has reduced the percentage
to 1.29, and in the meantime the testing of cattle entering from
other states has prevented the introduction of diseased animals."

And in another place we read

:

"These tests were applied only to cattle whose owners signed

an agreement with the Bureau providing for the slaughter or

effective quarantine of reactors, the tuberculin testing of animals
added to the herd, the disinfection of infected premises, and the

observation of proper sanitary measures. This work has grown
in popularity until in 1912 cattle tested numbered 8433, of which
769 were reactors or suspects. The percentage of tuberculosis

now being found by retests in this territory has thus far been
reduced to 2.30 per cent."

As compared with these results it must be granted that the re-

duction in number of infected herds in the City and County of
Honolulu from more than 90 per cent, to less than 2 per cent.,

and of infected animals from 23.98 per cent, to 2.5 per cent., is

very creditable, especially when it is considered that the District

of Columbia work was performed under ideal conditions, not less

than six veterinarians being employed in the testing and the own-
ers being indemnified to within twelve dollars of the appraised

value of the reacting animals. The cost to the Bureau of the
first test alone, occupying a period of a little more than four
months, amounted to $9270.05, divided as follows:

Salaries .$3275.00
Travel 615.48
Hypodermic syringes, etc 95.01

Total expenses, testing and tagging * . . . .$3985.49
Cost to Bureau of reimbursing owners 4264.02
Salaries and traveling expenses in connection with disin-

fection of premises 1020.54

Total expenses to Bureau $9270.05

Leaving out the cost of indemnifying the owners we find that

the testing of 1701 animals on 356 premises, of which 319 cattle

were found to react, on 102 premises, all of which were disin-

fected, the cost of the work done amounts to $5006.03 or very
closely to $3 per head. These are, as stated, the figures obtained

from the Year Book of the Department of Agriculture for the

years 1910 and 1912. Let us compare them with the approxi-

mate figures for testing the dairy herds in the City and County
of Honolulu for the period of 1910-1913, inclusive.

To determine exactly what part of the official working hours
and, consequently, what part of the salaries of the officers and
employees of the Division of Animal Industry of the Board should
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be accredited to this specific branch of work is rather difficult,

but it is safe to say that, while the first test (1910), during which
the old subcutaneous method was employed, the territorial veteri-

narian gave much of his time to the work while it lasted (3
months), the subsequent tests have been performed by the assist-

ant territorial veterinarian with a livestock inspector, or, later on,

with the municipal milk inspector assisting him, at the outermost
one-quarter of the time of the territorial veterinarian and one-

third of the time of the assistant territorial veterinarian can pos-

sibly be charged against this work. To this should be added the

entire time of the livestock inspector while the testing was in

progress (Mr. Vanhuisen during the 1910 test, his time being
otherwise given to the control and eradication of glanders, and
later on Mr. Richards, who, as municipal milk inspector, was as-

signed to assist in the testing, his salary being paid by the Board
of Supervisors up to February 1, 1913), from which we reach

the following figures, for the past four years:

Salaries—
Territorial veterinarian, one-fourth of each year $3000. . . .$3000
Assistant Ter. veterinarian, one-fourth for 1911 $1800 450
Assistant Ter. veterinarian, one-third for 1912 $2100 700
Assistant Ter. veterinarian, one-third for 1913 $2400

'

800
Livestock inspector, Vanhuisen 400
Livestock inspector, Richards 600

Total salaries $5950
Transportation—

Automobile, deterioration (50 per cent.) $1100
' Automobile repairs, tires, gasoline, oil 2000

Total 3100
Incidentals—

Traveling expenses, tags, hypodermic syringes, thermom-
eters, etc 600

Grand total $9650

With the expenditure of this sum more than 17,000 tuberculin

tests have been applied, making the average cost a little less than
37 cents per test, while at the same time nearly 1100 head of
tuberculous animals have been eliminated from the dairy herds
of Honolulu, all of which, with the exception of a small number
now awaiting slaughter, have been killed.

This means that to our knowledge there are today no untested

nor any reacting animals producing milk for human consumption
in the City and County of Honolulu. The few, less than thirty

head, of reactors still alive are effectively segregated and all

branded, the latter preventing the sale or other disposition for

any purpose except immediate slaughter. What is left to be de-



379 .

sired, however, is the effective disinfection of all infected prem-
ises, to accomplish which it will be necessary to obtain the

cooperation of the territorial Board of Health. This will un-

doubtedly be granted if application is made through the proper

channels. In the meantime it is not to be concluded that bovine

tuberculosis is eradicated or that there is so little left as to make
it a negligible quantity. The work must be continued for at least

two or three years more, if not longer, and no permit to sell milk

should be granted without an official guaranty that no untested

or reacting animals more than six months old, remain on the

dairy premises or their immediate surroundings. In this connec-

tion it should be borne in mind that the local milk producers have
voluntarily sacrificed more than 1100 head of dairy cattle, with-

out protest and without any claim for indemnification, even

though the last legislature recognized the right of the owners of

banana plants to indemnification when the same were destroyed

for the good of the community. It would, therefore, seem un-

wise at the present time to make any change in the regulations

now in force and which assure the milk producers of the tuber-

culin testing of their cattle free of cost, while the health of all

dairy animals should be made a matter of official recognition and
supervision, not alone as regards tuberculosis but every other

disease or ailment which in any way might influence or reduce the

wholesomeness of the milk. This would mean granting the dairy-

men the right to call an official veterinarian whenever anything
was the matter with any of his milk producing cows, free of cost,

but on condition that he agrees to follow the veterinarian's in-

structions in regard to the disposition of the milk from the sick

animal. The dairyman should, in fact, be encouraged to watch
and promote the health of his animals instead of, as proposed,
making it a compulsory matter of expense to obtain professional

advice when told to do so by an unprofessional officer or inspec-

tor. In conclusion I beg again to call the Board's attention to the
recommendations of the Milk Committee of 1910, to wit: "That
the control of milk be taken from the municipality and be given
to the territorial Board of Agriculture and Forestry in order to
secure protection for the entire Territory ;" and that of the Sani-
tary Commission of 1911, to wit: "That a heavy fine be imposed
on any person convicted of selling milk from cows infected with
tuberculosis.

"

Very respectfully, .

Victor A. Norgaard,
"

Territorial Veterinarian.
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REPORT OF ASSISTANT TERRITORIAL VETERINARIAN.

Honolulu, November 30, 1913.

Dr. V* A. Norgaard, Chief of Division of Animal Industry.

Sir:—I beg to submit herewith a report on the work accom-
plished during the month of November, 1913.

Tuberculosis Control.

During the past month 1267 head of cattle were subjected to

the test with the result that 1256 head of cattle were passed and
11 condemned and branded. With the exception of 35 head,

which will be tested on Saturday, December 6, the fourth annual

test of the dairies of the City and County of Honolulu is com-
plete. The following tabulated list gives the names of the dairies

with the number of cows tested, passed and condemned in each

:

Dairy. Tested.

P. M. Pond 380

M. M. Pe'dro 34

R. A. Branco 20

Waialae Dairy 571

K. Inouye 14

T. F. Farm 73

M. Riedell 9

Kawaiahao Seminary 18

Oahu College 15

Geo. Wond 33

J;.
M. Whitney 13

P. Miyakawa 15

F. Medeiros 20

F. Andrade 94
H. E. Cooper 19

I. Naoaki 22

J. H. Cummings 7

S. T. Grace 7

C K. Quinn 5

M. Kawamura 5

M. K. Young 15

S. Tsumoto 10

M. Quintal 5

M. Robinson 6

Nishimoto . . 10

D.Tello 2

Kamehameha Schools 40

C. J. Day 3

F. Correa 13

J. Mendonca 1*4

Passed. Condemned.
370 10
34
20
558 13

14

68 5

9
18

15

33
12 1

15

20
94 .

19

21 1

7
7

5

5

15

10
5

6
10
2

39 1

3

13

14
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Dairy. Tested*

Geo. Holt 38
S. I. Shaw 22
Alex. Young Dairy 39
R. Davison 4
S. M. Damon 343
I. Moriako 16

S. Boyama 9
T. Nakamura 4
W. E. Wall 14

C. Bellina 230
E. C. Smith 8
F. Johnson 7

S. Tado 10

J. Schwank 7

J. Gouveia 50
O. R. & L. Co 1428
Waialee School 43
Laie Plantation 21
Salvation Army Home 4
S. Isuda 7

Waianae Plantation 130
W. P. Louis 14
W. P. Alexander... 5

Chas. Frazier 3

R. Compos 83
C. Lucas 85
Jose Gonzalles 35
Frank Gomes 47
K. Yamashita 17
S. Niarato 20
College of Hawaii 19
F. Paeple 5

Y. Ogawa 5

J. A. Templeton 39
Waimanalo Plantation 23

J. Fernandez 8

J. W. McGuire 20
Fred L. Makino 3

Lunalilo Home 15

Carl Waldeyer 4
B, Salina 30

Passed. Condemned.
34 4
22
35 4
4

337 6
15 1

9
4
13 1

208 22
8
7
10

7

49 1

1416 12
43
21

4
7

122 8
14
5

3

76 7

78 7
33 2
47
17

20
17 2

5

5

39
23
8
19 1

2 1

15

4
28 2

4406 4294 112

From the above tabulated list it will be seen that 71 dairies

have been visited and a total of 4406 head of dairy cattle sub-
jected to the tuberculin test with the result that 4294 head have
been passed and tagged and 112 condemned and branded, giving
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a percentage of 2.5% of tuberculous cattle which have been elimi-

nated from the dairy herds.

Importations of Livestock.

Nov. 3—S. S. China, Orient : 1 black Chow pup, McDuffie.
Nov. A—S. S. Honolulan, San Francisco : 1 Dutch belted bull,

1 Dutch belted cow, 2 Dutch belted heifers, Mrs. B. H. Allen ; 1

Boston bull pup, Mrs. McWayne; 1 cat, 22 crates poultry.

Nov. 5—S. S. Niagara, Colonies : 4 ponies, 9 dogs, 4 monkeys,
1 cat, Chas. W. Schepp, vaudeville show. (Clean bill of health

from Colonial authorities covering six months quarantine and so

were allowed entrance here free from restrictions.)

Nov. 5—S. S. Shinyo Maru, San Francisco: 1 dog (quaran-
tined 19 days). Van Vetzer.

Nov. 6—S. S. Chiyo Maru, Orient: 1 crate Japanese games,
S. de Freest.

Nov. 10—S. S. Sierra, San Francisco: 20 crates poultry.

Nov. 18—S. S. Lurline, San Francisco: 5 black Percheron
horses, A. W. Carter; 1 horse, Lieut. A. K. B. Lyman; 7 Berk-
shire hogs, Club Stables; 35 crates poultry, 1 dog, J. H. Meyers,
Kilauea, Kauai.

Nov. 24—S. S. Sonoma, San Francisco: 1 collie dog, Father
Chas. Windels.

Nov. 25—S. S. Wilhelmina, San Francisco: 29 crates poultry,

1 dog, W. F. Heilbron.

Respectfully submitted,

Leonard N. Case,
Assistant Territorial Veterinarian.

DIVISION OF ENTOMOLOGY.

Honolulu, November 30, 1913.

Board of Commissioners of Agriculture and Forestry.

Gentlemen:—I respectfully submit my report of the work of
the Division of Entomology for the month of November, as fol-

lows:

During the month 37 vessels arrived at the Port of Honolulu,
of which 25 carried vegetable matter and one *vessel moulding
sand.

Disposal Lots Parcels

Passed as free from pests 392 24,739
Fumigated 11 36
Burned 63 75

Total inspected 466 24,850
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Of these shipments 24,587 packages arrived by freight, \27

packages by mail and 136 packages as baggage of passengers

and immigrants.
Rice.

During the month 24,321 bags of rice arrived from Japan, all

of which was marked "new crop" and all of which was found
free from pests and was released for delivery.

Pests Intercepted.

4

Sixty-six packages of fruit and 8 packages of vegetables were
found in the baggage of passengers and immigrants from foreign

countries. These were as usual seized and destroyed by burn-

ing. Among these were found two lots of chestnuts from Yoko-
hama infested with the chestnut weevil (Balanius species).

A potted plant (Ardisia crenulata) was badly infested with the

brown scale (Coccus hemisphaericum) . Five boxes of Florida

oranges arrived via Seattle which were badly infested with our
common purple scale. The oranges had been fumigated as all

of the scale was dead. I notified the shippers about the condition

of the fruit and advised them not to ship any more in such con-

dition to the Territory.

An Anomala grub was found in soil around the roots of an
azalea plant in a plant shipment from Japan.

Hilo Inspection.

Brother M. Newell at Hilo reports the arrival of six steamers
during the month. Of these five carried vegetable matter con-

sisting of 251 lots and 4172 packages. One hundred and eighty-

eight boxes of apples, bearing no label and infested with cod-

lingmoth—in fact most inferior stuff—were returned to the

Coast. The Japanese steamer Sayo Maru called at Hilo on its

way to South American ports and unloaded 6457 bags of rice and
110 bags of beans, all of which were found free from pests and
passed.

Inter-Island Inspection.

During the month of November 51 steamers were attended to

and the following shipments were passed:

Plants 118 pkgs.

Taro 929 bags
Taro tops 143 "

Pineapple suckers 364 "

Fruit * 20 pkgs.

Vegetables 39 "

Total passed 1613 pkgs.
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The following packages were refused shipment—infested with
pests and soil attached to roots

:

Plants 10 pkgs.

Fruit 6 "

Vegetables 1 "

Total refused 17 -"

Respectfully submitted,

E. M. Ehrhorn,
Superintendent of Entomology.

DIVISION OF FORESTRY.

Honolulu, November 29, 1913.

Board of Commissioners of Agriculture and Forestry.

Gentlemen :—I have the honor to submit as follows, the routine

report of the Division of Forestry for the month of November,
1913:
During the early part of the month I prepared for the use of

the Board a comprehensive report on forest conditions on the

Island of Hawaii, in part the result of a trip made during Octo-
ber. During November I have also got ready several statements

and memoranda dealing with forest work, for reference by mem-
bers of the Board.

Visit to Waialua.

On November 5, I made a general inspection of the tree plant-

ing work now in progress on Waialua plantation, Oahu, visiting,

in company with the manager, Mr. W. W. Goodale, the various

groves and blocks of trees that have been set out within the past

few years. The use of rough or waste land for tree planting

is without any question good business. What has been done
at Waialua is a good example of what should be practiced on
similar land all over the Territory. When the price of imported
timbers goes up and even fuel wood gets scarcer than it is today,

those corporations that have areas of planted forest will think

gratefully of the men to whose foresight the tree planting was
due.

Arbor Day.

Friday, November 14, having been -designated by the Acting
Governor as "Arbor and Conservation Day," was generally ob-
served in the schools throughout the Territory. In Honolulu
members of the "Outdoor Circle"—the organization of ladies that

has of late taken so much interest in street tree planting—took
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part in the exercises at several of the schools. In at least one
or two cases the local improvement association was also rep-

resented. At the request of the principal, Mr. I. M. Cox, I said

a few words at the Kalihiwaena school.

As usual there was a general free distribution of trees from
the Government Nursery. In the afternoon 443 school children

each received a tree as they passed through the grounds. Nearly
four thousand trees were sent out for school ground planting,

and almost twice as many more to the homesteaders and other

individual applicants. A special attempt was made to give the

homesteaders in some of the recently opened tracts the chance to

get free trees. The offer was well taken up and good-sized con-

signments went to Haiku, Maui, and to Kapaa, Kauai. In all

11,691 trees were given out on Arbor Day from Honolulu. But
this is not the total distribution, for it does not include those

given away at the sub-nurseries at Hilo, Hawaii, and at Home-
stead, Kauai.

Trip to Maui.

From November 19 to 22 I accompanied the President of the

Board on a trip to the Kula District on Maui to look into forest

matters that await action before the Board of Commissioners.
During the remainder of the month I have been in Honolulu,
occupied with routine work.

Seed Introductions.

There have recently been received from Mr. Joseph F. Rock,
consulting botanist of the Board of Agriculture and Forestry,

consignments of forest tree seeds from the Philippines, where he
had stopped for a time en route to Europe. Some of the seed
sent is from trees never before tried in Hawaii. It is being given
special care in the nursery. When large enough to plant out
the seedlings will be planted in carefully selected places where
they can be watched and studied.

Routine Work at the Nursery.

The regular routine work at the Government Nursery goes on
as usual. Mr. Haughs' report, transmitted herewith, gives the
details of what has been accomplished the past month.

Very respectfully,

Ralph S. Hosmer,
Superintendent of Forestry.
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REPORT OF FOREST NURSERYMAN.

Honolulu, November 30, 1913.

R. S. Hosmer, Esq., Superintendent of Forestry.

Dear Sir :—I herewith submit a report of the work done dur-

ing the month of November, 1913.

Nursery.

From November 1 to 15 the men employed at the nursery, in-

cluding the two seed collectors and wagon men, were kept busy
packing up and sending out trees for Arbor Day planting. The
total number of trees distributed amounted to 11,691. The at-

tached table gives the number of applications received from the

principals of the schools on the different islands, also from Hono-
lulu and from others. The number of trees ordered for each
island is also recorded.

Distribution of Plants Since Arbor Day.

In seed boxes Pot Grown Total

2000 55 2055
525 525

2000 580 2580

Collections. •

Collections on account of plants sold amounted to $ 2 55

Rent of building, nursery grounds for September and
October, 1913 70 00

Total $72 55

Plantation Companies and Other Corporations.

Under the above heading we received orders and shipped the

following trees:

Trees in seed boxes 8,000

In transplant boxes 7,350

Pot grown 250

Total 15,600

On November 24, in company with Mr. Van Valkenberg, the

writer made a visit to the Kunia Development Company's lands

at Upper Honouliuli for the purpose of examining the tree plant-

ing that is being done by the company. The splendid results ob-

tained and the remarkable, rapid growth which the trees are
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making are, there is no doubt, due principally to the great care

that has been given the land in the way of plowing and culti-

vating. A number of varieties of eucalyptus have been planted,

the species that have done the best being E. Globulus, E. Citrio-

dora, E. Corynocalyx, and E. Pilularis. The outlook is certainly

very encouraging and the company is to be congratulated on the

splendid showing that is being made.
We have just received from the Honorable W. R. Castle, 10

pounds of koa seed collected in Kona and presented by him to

this Board. Owing to the great difficulty We are having in pro-

curing koa seed this gift is certainly very acceptable and we are

very much obliged to Mr. Castle for it.

Makiki Station.

The men at the station have been doing the regular routine

work. Owing to the large number of trees sent out for Arbor
Day planting and for other purposes, the stock both at the main
nursery and at this station has been considerably reduced and
we will be busy for some time-to come in replenishing it.

Honolulu Watershed Planting.

The work done on the face of Round Top has been principally

clearing off and making holes for trees. Koa trees to the number
of 649 were planted during the month. The ground is now in

good condition for planting and we intend filling all the holes

that are ready with koa trees.

U. S. Experimental Planting, Nuuanu Valley.

The man employed to plant and take care of the trees has been
kept busy attending to the plants in the nursery, also hoeing the

trees that require it.

Respectfully submitted,

David Haughs,
Forest Nurseryman.

DIVISION OF HYDROGRAPHY.

December 8, 1913.

Board of Commissioners of Agriculture and Forestry.

Gentlemen:—The following report of operations of the Divi-

sion of Hydrography for the month of November, 1913, is sub-

mitted :

Special Kona, Hazvaii, Investigation.

The field surveys and investigations in Kona were completed

on November 30 by Howard Kimble, assistant engineer. Routine
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field work in the nature of rainfall observations, and the opera-

tion of a clock register steam gaging station on the Kiilae stream,

will be continued at least through the calendar year 1914. Fif-

teen monthly rain gages will be read, part by an employee of

the Bishop Estate, gratis; and part by a gage reader employed
by this division. The records from these stations, combined with
those from stations maintained by private persons, should give

sufficient data to furnish a good approximation of the relative

precipitation over the entire Kona districts.

All maps, data, etc., will be assembled as nearly as possible

during December, but the completed report and recommendations
will not be furnished until the rainfall and run-off records of

1914 have been studied and considered.

From November 10 to 14 the undersigned, accompanied by
Mr. T. F. Sedgwick, underground water expert, made an in-

spection trip over a part of North and South Kona. Mr. Sedg-
wick examined the underground possibilities of water and will

submit a report relative thereto.

Heavy Precipitation.

Heavy rainfall has been reported from all islands, and the

serious conditions of drought a few months past have been
changed to conditions of a superabundance of water which has
done considerable damage to fields, roads, bridges, etc. Records
received from high level rainfall stations as a rule show the

heaviest precipitation in the past two years.

At the intake of the Wahiawa Water Company's ditch on the

headwaters of the north fork of the Kaukonahua stream 39.6

inches fell between November 1 and 25, while over 33 inches

were recorded during the month in the upper Nuuanu valley.

Extreme floods occurred all over Oahu on the night of Novem-
ber 20. On the south fork of the Kaukonahua stream the new
masonry diversion dam of the water supply system of Schofield

Barracks was destroyed by an extreme flood which, according
to the cooperative gaging station maintained by the U. S. Army
and this division, totaled more than one thousand cubic feet per
second. At Keanae, Maui, 43.5 inches of rain fell during the

month. On all islands the construction work was delayed by
floods.

Kauai.

Mr. W. V. Hardy, field assistant, assisted by Mr. D. E. Horner,
field assistant, completed trails from the present power line trail

to the new Stevens clock register gaging station sites located

at an elevation of 700 feet on the Hanalei and Kalihiwai streams.

The materials for these stations were also packed into the station

sites on men's backs. This work was done under hard conditions

as both streams were in flood most of the time. Five stream

measurements were made and three rain gaging stations were
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visited. Mr. Hardy spent 27^ days in the field and Mr. Horner
23 days. Heavy rainfall made trails and roads almost impassa-

ble during the month.
Oahu.

On November 4, 7, and 25 to 29 the undersigned made recon-

naissances of streams in the Kaneohe, Heeia, Kahana, Punaluu,
Kaluanui, Kaipapau, Laie and Malae Kahana valleys on wind-
ward Oahu. It is estimated that sixteen stream gaging stations

will he established in these basins during the calendar year 1914.

Cooperation has been promised by the Heeia Agriculture Com-
pany and the Kahuku Plantation Company. Nineteen stream
measurements were made and five rain gaging stations were
visited by Mr. J. C. Dort, office engineer, and Mr. G. R. White,
field assistant. From November 24 to 31 Mr. White constructed

new weirs on the Makawao ditch, the Pohakea and Kahanaiki
streams, built foot bridges for flood measurements on the Maka-
wao and Kaimi streams, and improved the cross sections of all

stations in the Kailua and Kahanaiki valleys by removing bould-
ers and other obstructions.

Maui.

On Maui Mr. C. T. Bailey, assistant engineer, in charge, as-

sisted by Mr. E. O. Christiansen, assistant engineer, made 29
stream gaging measurements. Construction work on the new
clock register stations on East Maui was delayed by floods. The
station on the Honomanu was completed, and most of the "above
water" construction was finished on the Wailuanui, West Wai-
luaiki, East Wailuaiki, and East Kopiliula streams.

Very respectfully,

G. K. Larrison,
Superintendent of Hydrography.

SUGGESTED COCONUT INDUSTRY.

(Honolulu Star-Bulletin, November 19.)

The long dormant undertaking of coconut raising in the Ha-
waiian Islands as an industry bids fair to be revived if the present
plans of Alexander Z. Rothschild, a prominent manufacturer of
San Franciesco, who arrived in Honolulu in the Siberia Monday
evening, materialize. The utilization of the husk of the coco-
nut forms the basis of a new industry the investigation of which
has called Mr. Rothschild to this city, and although he is not now
ready to give out what this new industry involves, or what prod-
ucts will be derived from it, he intimates that he is backed up by
sufficient capital to start a factory here in case he can come to

favorable terms with persons who would be willing to entepinto
the business of growing the nuts.
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44My visit is simply one of investigation," said Mr. Rothschild
when seen this morning. "I believe that there is a wide field to

encourage the growing of coconuts here in Hawaii, as I have a
patented process for utilizing the husk of the nut, and, if I can
come to agreements where I may be assured of being supplied

with all the coconuts which I desire in the business, I intend start-

ing a manufacturing plant here in Honolulu which will turn out
this product. I am a member of a company which is looking into

the matter; not only here, but in the Philippines and in other

places. This company is capitalized at a large amount, and in

case this factory would be started, no local money would be taken
into the proposition. The manufacture of this product is not a

new one, but will be new to these Islands."

Mr. Rothschild said that at this time he did not care to give

out any information as to just what this product is which he in-

tends deriving from the husk of the coconut, saying that all this

would come out later in case he can interest small farmers and
others in growing the nuts.

"If I could secure a million nuts today, I would immediately

go about establishing a factory. The only drawback now is to

get the farmers interested in the growing so that, should we start

the factory, we could be assured of a constant supply of material.

I intend visiting on Oahu and on the other islands during my
stay here, and from Honolulu I shall go to the Philippines and
make a like investigation there.

"I believe that if my plans are carried through, as well as those

of the company, it will result in the formation of a new, paying
industry for the Hawaiian Islands. The factory which we would
establish would be able to make use of all the coconuts obtain-

able and for an indefinite length of time. With regard to se-

curing the nuts, our plan would be to contract for them while on
the trees for periods of a year or more. Here is a splendid

chance for the small farmer as well as the large farmer, for the

prices which we would pay for the nuts would be well worth their

growing."

COLLEGE IMPROVING CORN CULTURE.

(Honolulu Star-Bulletin, November 19.)

The College of Hawaii in its course in "crop improvement" is

developing superior strains of five standard varieties of field corn

suited to Hawaiian conditions.

The main object sought after in the experimental breeding

work thus far undertaken is to develop high yielding strains of

uniform quality. The work done by the agricultural students at

the college farm in Manoa during the past year has given re-

sults* that are highly noteworthy. Some of the actual yields are

exceeding 90 bushels per acre, with an average of about 70 bushels
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per acre as an average for all varieties tested. These are record

yields and show the value of thoroughbred seed stocks which are

now being developed with the same care as is thoroughbred live

stock.

Beginning December 1 the College of Hawaii offers for free

distribution to all who will agree to report upon the results of

their experimental plantings, two pounds of seed of each of the

following four varieties. It requires about eight pounds of seed

to plant an acre, so that the seed allotted to each applicant will

be sufficient to plant a fourth acre of each of four varieties.

Reid's Yellow Dent.—The standard yellow dent corn of the

great corn belt. Bright golden yellow, red cobs with medium-
sized kernels, shelling 85 to 90 per cent, of grain. Matures in

about 110 days from early spring planting at College of Hawaii
farm.

Boone County White.—Pure white, large ears and deep me-
dium-rough kernels. Produces a high percentage of shelled corn.

Requires about 120 days to mature.
Funk's Ninety-day Yellozv Dent.—One of the earliest matur-

ing yellow dent corns. Ears small to medium (averaging seven
to eight inches in length, eight to ten ounces in weight). A
strain of this variety yielded at the rate of 91 bushels per acre
at the college farm during the past season, where it matured in

less than 100 days. Owing to its early maturity this variety

will probably prove itself well suited to locations of low rainfall.

Silver Mine.—An early maturing white dent corn. The kernel
is deep and broad, giving a vigorous germ. Shells as high as 88
per cent, of grain. Matures in about 100 days.

This is a noteworthy advance in the local production of high-

grade corn, and is engaging the attention, not only of small

planters, but also of ^the large plantation managements.
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